Purpose: To examine the feasibility of offering genetic susceptibility testing for lung cancer (GSTM1) via the Internet to smokers who were blood relatives of patients with lung cancer. Outcomes include proportion who logged on to the study website to consider testing, made informed decisions to log on and to be tested. Methods: Baseline measures were assessed via telephone survey. Participants could choose to log on to the study website; those who did were offered testing. Informed decisions to log on and to be tested were indicated by concordance between the decision outcome and test-related attitudes and knowledge. Results: Three hundred four relatives completed baseline interviews. One hundred sixteen eligible relatives expressed further interest in receiving information via the web. Fifty-eight logged on and 44 tested. Those logging on expressed greater quit motivation, awareness of cancer genetic testing, and were more likely to be daily Internet users than those who did not log on. Approximately half of the sample made informed decisions to log on and to be tested. Conclusion: Interest in a web-based protocol for genetic susceptibility testing was high. Internet-delivered decision support was as likely as other modalities to yield informed decisions. Some subgroups may need additional support to improve their decision outcomes. Genet Med 2008:10(2):121-130.
Availability of genetic susceptibility testing for common diseases is likely to increase as the evidence supporting gene-disease associations continues to grow. 1 There is a good deal of optimism that such testing might be beneficial for motivating individuals to adopt healthy lifestyles. 2 Genetic susceptibility testing for lung cancer has been suggested as a means to motivate smoking cessation. 3 However, a challenge for integrating such testing into smoking cessation or other behavior change interventions is that most of these interventions are self-directed, low intensity, and obliged to be low in cost to maximize dissemination. 4 Before any such integration, the feasibility of offering genetic susceptibility testing and conveying risk feedback, via alternate, user-friendly, self-directed delivery models, such as the Internet, must be assessed. 5 To our knowledge, no studies to date have offered genetic susceptibility testing using solely a web-based format. This is despite the fact that 75% of Americans use the Internet on a regular basis, and the impact of Internet applications on physician-patient communication and health care delivery continues to expand. 6 -8 Though no studies have examined delivery of genetic test results via the Internet, research to date supports the examination of alternate delivery models in some settings. For example, one trial delivered genetic susceptibility testing for alpha-1 antitrypsin deficiency, a smoking-linked form of emphysema, via the mail to unaffected individuals with some success. 9, 10 Results of another trial, in which a computer-based decision-aid enhanced the knowledge of low-risk women with personal or family histories of breast cancer seeking BRCA1/2 susceptibility testing, suggest that such methods could potentially reduce the burden on genetic counselors who are limited in number in the United States and abroad. 11 The Internet may be another promising means to deliver genetic susceptibility testing information and services, though the authors of the above trials rightly caution that research on alternate delivery models is nascent. For example, little is known about using such delivery models, such as predictors of accessing a web-based protocol, projected uptake rates, whether those who would otherwise be inclined toward testing based on their positive attitudes pursue testing using this modality, and whether individuals can use these tools to make informed decisions about genetic testing in the absence of a trained professional. Therefore, in the current study, we examine these outcomes to evaluate the feasibility of this approach.
GSTM1, a gene in the family of glutathione S-transferases, is one of a growing number of common genetic variants with an evidence base to support its use as a genetic susceptibility test that could be offered via the web. GSTM1 is one of several genes involved in the metabolism of nicotine and detoxification of carcinogens in cigarette smoke. 12, 13 DNA damage, as a result of tobacco smoke-related carcinogens, is higher among smokers with the GSTM1-null-null genotype than those with the non-null genotype. The overall relation between GSTM1 and lung cancer risk ranges from 1.13 to 1.20. 14, 15 Previous research has conveyed information about the mechanisms underlying GSTM1 and susceptibility to lung cancer via graphical images that lend themselves readily to communication via the web. 16, 17 A web-based format enables individuals to review information at their own pace and take time to consider whether they want to be tested. Individuals who want to be tested can collect their own DNA samples via noninvasive techniques such as mouthwash swishing that also reduce the cost and inconvenience of being tested. Accompanying educational messages can be conveyed to a broad literacy group, though there is conflicting evidence as to whether individuals can understand relatively low levels of risk. 16 -19 Numerous studies underscore the importance of a family history of lung cancer at any age in the complex prediction of lung cancer risk. 20, 21 Accordingly, it has been suggested that a lung cancer diagnosis in a close family member may be a prime opportunity or "teachable moment" to encourage smoking cessation by reinforcing the associated risks to family members who smoke. 22, 23 In this context, genetic susceptibility testing may be particularly appropriate for these family members to consider. Once again, a web-based genetic testing program would have the benefit of increasing access to information, testing, and self-directed cessation interventions to extended families that are likely to be geographically distant from each other and the patient with lung cancer.
Examining the feasibility of providing genetic susceptibility testing via a web-based protocol should include the assessment of several key constructs. First, it is unclear what the uptake rates and predictors of uptake for a web-based protocol are. Previous, nonweb-based, studies incorporating GSTM1 feedback have had moderate (48%) to high (83%) rates of willingness to be tested. [17] [18] [19] Offers for genetic testing made via the mail for alpha-1 antitrypsin deficiency, a smoking-linked form of emphysema, reported an uptake rate of 33%. 9, 10 This rate is slightly lower than that found in the GSTM1 studies, but may be a useful comparison for the current study.
Several variables may impact uptake of a web-based protocol. Cognitive and emotional factors, such as worry and perceived risk 24, 25 related to lung cancer may influence engagement in learning about personal cancer risk, as might demographic variables. 26 Previous findings related to interest in smoking cessation suggest that uptake rates may be higher among those who smoke more cigarettes per day and express greater quit motivation. 27, 28 Indeed, uptake rates may reflect quit motivation. 29 Finally, although Internet use among Americans has reached 75%, 30 issues of frequency of access and comfort with the Internet may also modify engagement. 31 Second, it is vital to assess whether individuals can make informed decisions using a web-based approach. An informed decision is defined as "one that is based on relevant knowledge, consistent with the decision-maker's values and behaviorally implemented." 32 In other words, the decisions to log on to the website and to be tested should be related to one's attitudes toward testing. Further, the web-based content should provide an adequate knowledge base and result in a choice that is concordant with an individual's attitudes. Concordance would be defined as a match between one's attitude and the behavioral outcome (positive attitudes/logged on/tested and negative attitudes/did not log on/not tested). 33 Decisions that reflect either poor knowledge and/or reflect discordance between attitudes and behavior would be less informed. 33 . Informed decision outcomes present a very important hurdle, as a trained professional is not present to counsel the individual unless proactively sought. Thus, the extent to which those who consider testing via a web-based modality can make informed decisions during this process would be one indicator of the potential feasibility of this approach.
Based on all the aforementioned considerations, we offered access to a web-based protocol that provided information regarding lung cancer susceptibility and offered GSTM1 testing to blood relatives of patients with late-stage lung cancer. This design allowed for the incorporation of the emotional and motivational salience of a family member's diagnosis with a method that could counter the challenge of geographic distance that could deter involvement of family members from receiving smoking cessation or genetic services. We examined rates and predictors of accessing the web-based protocol and the extent to which those who were offered the opportunity to log on to this web-based protocol arrived at informed decisions related to testing. The purpose of this study is to assess the overall feasibility of this web-based modality.
MATERIALS AND METHODS

Eligibility
Participants were recruited for this study in tandem with a larger multi-site smoking cessation trial. Participants were patients with stage IIIB/IV lung cancer who were receiving care in the Thoracic Oncology Clinic at the H. Lee Moffitt Cancer Center and Research Institute and their adult blood relatives aged 18 to 55 who were smokers (relative-smokers). Relativesmokers were first-or second-degree blood relatives. Other eligibility criteria for relative-smokers included the following: smoking at least seven cigarettes in the past week and at least 100 in their lifetime, no current or previous diagnosis of cancer, access to and previous use of the Internet, a score lower than 14 on the Centers for Epidemiological Survey of Depression, and English speaking. These stringent criteria were selected to maximize the salience of the setting and the test offered, while also protecting participants. Specifically, the eligibility cutoff for the level of depressive symptoms was set low because of the stressful context of recruitment and the minimal nature of the genetic counseling offered in the intervention.
Recruitment and study procedures
Procedures were approved by the National Human Genome Research Institute (NHGRI) and the Moffitt and Duke Institutional Review Boards. Patients with lung cancer were identified through their providers and approached by a recruiter during their clinic visits to Moffitt's Thoracic Oncology Clinic. Patients were asked if they were willing to be contacted for a brief telephone survey about their general well-being and their relatives who smoke. Patients who agreed signed a consent form indicating their willingness to have their personal health information forwarded to Duke University. Within 1 week, a trained interviewer called the patient to complete a brief survey. Some patients' interviews were completed by a proxy who was either designated at the clinic before the call or when the patient was contacted for the telephone interview. As part of the survey, the patient or his/her proxy enumerated relatives who were current smokers, their names, current mailing addresses and telephone numbers, and were asked for permission to use this information to contact these relative-smokers.
Relative-smokers were sent a letter to inform them of the study, and they were provided a toll-free number to call to decline participation. Relatives who did not decline were contacted by a survey interviewer employed by Battelle Survey Research Associates and were asked to complete a 30-minute telephone survey. Relative-smokers who agreed and were deemed eligible were asked if they would be willing to participate in a study designed to learn about the beliefs and attitudes that relatives may have related to lung cancer risks, genetics, and genetic testing and how these might influence their desire to quit. Their participation would involve reviewing webbased information, and genetic testing would be offered free of charge, as would smoking cessation materials. Multiple members of the same family could participate.
Within 2 weeks, relative-smokers who agreed received a packet of information including a user ID and password, and were instructed to log onto the website to begin their participation. A study team at the NHGRI's Social and Behavioral Research Branch monitored web-based data collection of relative-smokers' information and provided genetic counseling services as needed.
Relative-smokers who logged onto the website were guided through a series of structured steps identified as Session 1. This included additional consenting information and an overview of study procedures. A click box was provided for the individual to indicate willingness to begin Session 1. To start, relativesmokers completed a brief pretest survey and were then guided through 21 consecutive pages of graphically displayed information about the role of smoking and genetics in the development of lung cancer. Topics covered included (in order presented): "How does lung cancer develop?" "What is harmful about cigarette smoke?" "How does genetics affect your risk of lung cancer?" "Pros to consider in deciding about genetic testing"; "Cons to consider in deciding about genetic testing"; "How can you lower your risk for lung cancer?" Pros to consider included the following: the result that gives you information about one of the ways your body may handle the chemicals in cigarette smoke that cause lung cancer; the results could motivate you to quit smoking; the test is simple and painless. The cons included the following: if you are found to be at higher genetic risk, the news could be distressing; the result may not motivate you to quit smoking; the result can only tell you whether your risk is higher or lower than average, not whether or not you will get lung cancer; the result will not tell you about your genetic risk for other diseases of smoking. The development and structure of web content was guided by theoretical models, 34 -37 clinical models of genetic services delivery, and the conceptualization that participants may be experiencing a "teachable moment" in the context of the patients' lung cancer diagnoses. 38 Individuals could move back and forth within the presentation of information. After reviewing the information, the relative-smoker began a survey component of the Session and was not able to move back into the information section. As part of the survey section, participants were offered testing for the GSTM1 genotype. They could decide to accept, decline, or delay taking the free test. Those who agreed to be tested were sent a kit, a consent form, and instructions for collecting a buccal sample and were provided with postage-paid mailing. Two reminders (e-mail or mail) were sent to those who had not logged on for Session 1, timed to occur 1 and 3 weeks after their first notification to log on to the website. About 3 weeks after Session 1, relative-smokers were e-mailed and asked to return for Session 2 to receive their results. Participants would receive $50 each for completing measures at Sessions 1 and 2, regardless of whether they were tested.
Predictors: baseline telephone survey
Demographics
Participants provided demographic information at baseline, including age, race, gender, education, marital, and employment status.
Smoking characteristics
Participants were asked how much they wanted to quit smoking in the next 6 months, rated on a scale of 1 (not at all) to 7 (very much). They also provided information regarding their smoking behavior, including how many cigarettes they smoked in a typical day and how long after waking they waited to smoke their first cigarette. These items are used commonly to assess the level of nicotine addiction. 39 
Patient-related characteristics
Two items were used to assess the patient's overall health from the relative-smoker's perspective: How would you rate your relative's health right now? and How would you describe your relatives overall quality of life right now? Each was scored
on a 1 to 5 scale (1 ϭ excellent, 2 ϭ good, 3 ϭ fair, 4 ϭ poor, 5 ϭ deceased).
The mean of six items from the FACES II 40 was used to assess the relative-smoker's perceptions of family cohesiveness in relation to the patient (e.g., You feel the patient and you have/ had a relationship closer than most; the patient accepts/accepted you just as you are) scored on a 1 (strongly disagree) to 4 (strongly agree) scale. Internal consistency in the present study was high (Cronbach's ␣ ϭ 0.81).
Cognitive and emotional variables
Participants were asked two questions: "What do you think your risk of getting lung cancer is if you continue to smoke at your present level, " with 1 ϭ certain not to happen and 7 ϭ certain to happen, and "How worried are you about getting lung cancer in your lifetime, " with 1 ϭ not at all worried and 5 ϭ very worried.
Internet-related variables
Participants were asked one item to assess frequency of Internet use: How often do you access the Internet, with 1 ϭ daily, 2 ϭ weekly, 3 ϭ monthly and 4 ϭ never. Participants responding never were excluded from the study. Overall comfort was assessed using one item: In general, how comfortable do you feel using the Internet? scored on a 1 to 5 scale (1 ϭ very comfortable, 5 ϭ very uncomfortable). Two items assessed experience with Internet modalities: Have you sent and received email messages? Have you sent and received email attachments?
Cancer genetic testing awareness
We assessed awareness with the item before today, have you ever heard about genetic tests for cancer risks? with 1 ϭ yes or 2 ϭ no.
Outcomes
Logging on to the study website
Participants were considered to have logged on if they completed the Session 1 end-of-session online surveys.
General knowledge about genetics
In the baseline telephone survey, we assessed general knowledge about genetics using five true/false items: once a genetic marker for a disorder is found in a person the disorder can be prevented or cured; if a person has a genetic marker for a disorder, the person will always get the disorder; only mothers can pass on genetic disorders; people who have a genetic marker for a disease are unhealthy; and a person's health habits can influence whether or not their genes cause disease. Responses were summed to create an overall knowledge scale with high internal consistency (Cronbach's ␣ ϭ 0.82).
Knowledge about GSTM1
Immediately after receiving the information presented in the web-based module of Session 1, we assessed knowledge specific to GSTM1 testing using four true/false items: the GSTM1 enzyme acts by cleaning up chemicals in cigarette smoke; whether a person has the GSTM1 enzyme that cannot be changed because it is genetic; about 50% of people are missing the GSTM1 enzyme; and a GSTM1 test result can tell you about your risk for many cancers. Responses were summed to create an overall knowledge scale with high internal consistency (Cronbach's ␣ ϭ 0.71).
Attitudes about genetic testing
Overall attitudes about testing were assessed in the baseline survey using eight items: you would be too worried that you might carry a gene that would increase your chance of getting lung cancer; if you were at greater risk, you could make changes to lower your risk; you believe that being tested would help you get motivated to do things like quit smoking; you would just want to know; you are afraid you would be too upset if you had the gene that increased your chance of lung cancer; if you found out you had a gene that increased your chance of lung cancer, you would feel singled out; you are not sure if the test would be accurate; it's hard to believe that finding our your genetic test result would have any benefit to you, accompanied by a five-point scale labeled strongly disagree to strongly agree. Responses were summed to create an overall attitude scale with high internal consistency (Cronbach's ␣ ϭ 0.73). Knowledge and attitudes at baseline were uncorrelated (r ϭ 0.10, P ϭ 0.27).
Attitudes toward GSTM1 testing
In Session 1, attitudes about testing were measured using 13 items that assessed reasons that they would or would not be tested: The test is painless and simple, the result might motivate me to stop smoking if I find out I am at greater risk, I just want to know the result, I want to know what my chances are of getting lung cancer, there is no proof that missing the GSTM1 enzyme causes lung cancer, the results won't tell me about my risk for other diseases, I'm concerned the results might upset me, I do not want to get my test result online, I'm not sure the test would be accurate, I see no benefit in being tested, now is not a good time, I don't think the result would be helpful, if I find out I'm at high risk I would feel singled out, accompanied by a seven-point scale labeled not at all important to very important. Responses were summed to create an overall attitude scale with high internal consistency (Cronbach's ␣ ϭ 0.87). Again, knowledge and attitudes in Session 1 were uncorrelated (r ϭ 0.09, P ϭ 0.48).
Informed decision-making
We assessed the informed decision-making process in two stages using a process similar to that of Marteau and collegues. 33, 41 The first step was to examine primarily whether an individual's decision to seek more information via the web (i.e., log on) was concordant with his/her attitudes toward testing, and whether he/she had a basic level of understanding about genetics. The second step was to assess the rates of in-formed decisions about testing among those who viewed the web-based protocol.
Our informed decision-making construct has three components: knowledge (general, GSTM1-specific), attitude (general, GSTM1-specific), and decision outcomes (logging on, being tested). Similar to the categorizations described by Michie et al., 41 adequate knowledge was defined as providing correct answers to more than half of the items provided, and positive attitudes toward testing was indicated by an attitude scale score at or above the midpoint of the scale. Participants' responses to knowledge and attitude items along with decision outcomes were dichotomized as follows: adequate knowledge (1 ϭϾ half correct, 0 ϭ other), attitude positive (1 ϭ midpoint or Ͼ, 0 ϭ other), decision to log on (1 ϭ yes, 0 ϭ no), and decision to be tested (1 ϭ yes, 0 ϭ no). Concordance was defined as a fit between participants' attitude and decision (1,1 or 0,0). Crosscategorizing these three components in a process similar to that used by Marteau and colleagues yielded eight categories of informed decision-making. 33, 41 An informed decision is defined as either adequate knowledge/positive attitude/tested or adequate knowledge/negative attitude/not tested; all other categories are considered less informed.
Data analysis
We generated descriptive statistics to characterize the participants' sociodemographics. We conducted bivariate analyses to determine the relationships between our predictors and our outcome of logging on to the study website. Because multiple relative-smokers from the same family participated, leading to intercorrelated data, multivariate analyses accounted for aggregation of data by family membership by using multiple logistic regression with generalized estimating equations to identify independent predictors of test uptake.
RESULTS
Participants and response rate
Recruitment for patients started in January 2005 at H. Lee Moffitt Cancer Center, Tampa Florida and ended in July 2006. As described in the study flowchart (see Fig. 1 ), 482 patients with late stage (IIIB/IV) lung cancer provided written consent to complete the patient survey. Nine patients were excluded due to being too ill or because they died before being contacted for the patient survey. Thirty-four refused to complete the survey at the time of contact, 44 were unable to be reached within the call window for the survey and four started but did not complete the survey. A total of 336 patients and 55 proxies completed the patient survey and gave permission to contact 539 of relative-smokers. Nine relative-smokers opted out of contact by calling the toll-free number. Telephone contact was attempted for 530 relative-smokers. Of these, we were unable to contact 165 by phone and 47 actively refused the baseline survey. A total of 304 (57.4%) completed the baseline survey; 180 were ineligible. Individuals who were ineligible were less likely to be employed ( 2 ϭ 12.78, P Ͻ 0.001), expressed more negative attitudes about testing (t ϭ 2.00, P Ͻ 0.05), and smoked significantly more cigarettes (t ϭ 2.32, P Ͻ 0.05) than those who were eligible.
Of the 124 eligible relative-smokers, 116 agreed to receive information about genetic testing that included log-in information. These 116 participants were from 95 unique families; 78 families included one relative-smoker, 13 families included two relative-smokers, and four families included three relativesmokers. Most of these participants were white (96%), married or living as married (66%), and employed full-time (72%); mean age was 38 years (range, 20 -54). Fifty-three percent of the sample was female. On average, participants reported high quit motivation (mean ϭ 6.0 on a 1-7 scale), high perceived risk (mean ϭ 5.35 on a 1-7 scale), and worry (mean ϭ 3.7 on a 1-5 scale) related to lung cancer regardless of whether they chose to log on to the study website; they rated the patient's health and quality of life to be fair and reported moderate family cohesion (mean ϭ 3.4 on a scale of 1-5). Fifty-eight of the 116 (50%) logged on to the website and completed Session 1.
Characteristics associated with logging on Table 1 depicts the characteristics of the 116 eligible participants who received login information, comparing those who logged on and those who did not log on. Those who logged on were significantly younger than those who did not (t ϭ 2.10, P Ͻ 0.05). The only smoking-related variable to differentiate those who logged on from those who did not was quit motivation; those who logged on were significantly more likely than those who did not to state that they were motivated to quit in the next 6 months (t ϭ 2.93, P Ͻ 0.01). The only Internetrelated variable to differentiate these groups was daily Internet use; those who logged on were more likely to be daily Internet users ( 2 ϭ 8.64, P Ͻ 0.05) than those who did not log on. Those who logged on also were more likely to have greater awareness of genetic tests for cancer risk ( 2 ϭ 5.54, P Ͻ 0.05) than those who did not log on. There were no other group differences on demographic, cognitive, emotional, or patientrelated variables. Variables that were significant at the bivariate level were entered into a logistic regression model using generalized estimating equations, accounting for the intraclass correlation related to including multiple members of the same family in the analysis. With the exception of age, which was not significant and was dropped from the final model, these same variables were significant in the final logistic model to predict logging on (see Table 2 ).
Informed decision outcome: logging on
The 116 participants were categorized into eight groups as to whether or not they made informed decisions to log on to the web-based protocol. 33, 41 As seen in Table 3 , 48% (n ϭ 55) of participants made an informed decision, with 25 making an informed decision to log on and 30 making an informed decision not to log on. The remaining 52% (n ϭ 61) of the sample made less-informed decisions. The largest of these groups, and the largest group overall, consisted of participants inclined toward testing given adequate knowledge and positive attitudes, but who did not log on to consider testing (n ϭ 36), followed by those who logged on having adequate knowledge, but whose negative attitudes toward testing would suggest that they should be disinclined to log on (n ϭ 14).
We conducted post hoc tests examining which variables differentiated those who made more or less informed decisions to log on. Overall, participants whose decision to log on was concordant with attitudes and knowledge were younger than those whose decision was less concordant (F ϭ 4.62, P Ͻ 0.05). Among participants whose knowledge and attitudes suggested that they would be interested in learning more about the genetic test, those who did not log on reported a significantly closer relationship to the patient compared with those who logged on (F ϭ 5.59, P Ͻ 0.05). Among those whose knowledge and attitudes suggested that they should not be interested in genetic testing (i.e., had high knowledge but negative attitudes), those who logged on despite their negative attitudes toward testing were older (F ϭ 7.12, P Ͻ 0.05) and more motivated to quit smoking (F ϭ 5.05, P Ͻ 0.05) than those who expressed negative attitudes toward testing and did not log on.
Informed decision outcome: being tested Additionally, the 58 participants who completed Session 1 of the web-based module were categorized into eight groups as to whether or not they made informed decisions to be tested, again with two categories grouped as "informed" (adequate knowledge/positive attitude/tested; adequate knowledge/negative attitude/not tested). 32, 33 The distribution of informed de- 
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Patient-related characteristics
Perceived health of patient cision-making is presented in Table 4 . Forty-eight percent (n ϭ 28) of participants made an informed decision, with 21 making an informed decision to be tested and 7 making an informed decision not to be tested. The remaining 52% (n ϭ 28) of the sample made less-informed decisions, including participants who were tested and had adequate knowledge, but whose negative attitudes toward testing were not concordant with their decision to be tested (n ϭ 20), followed by those inclined toward testing given adequate knowledge and positive attitudes, but who were not tested (n ϭ 4). Post hoc tests did not reveal any differences between those who made more or less informed decisions.
CONCLUSION
The vast majority of relatives of patients with late-stage lung cancer who were eligible to participate in the current study indicated interest in receiving web-based information about genetic testing. As a group, this sample expressed high motivation to quit smoking and reported Internet use patterns that are similar to those seen in the US population. However, only half of the smokers-all of whom had Internet access, comfort with the Internet, and had been offered an incentive-logged on to consider genetic susceptibility testing. Smokers who logged on expressed greater motivation to quit smoking, higher rates of daily Internet use, and greater awareness of cancer genetic testing. Although there was no evidence in the overall analysis that emotional factors inhibited engagement with the website, it is certainly possible that this context was not appropriate timing for these smokers.
Our finding that daily Internet use was a strong predictor of logging on was not surprising, though there may be a number of reasons that explain this finding. Frequency of use may be related to other important, unmeasured variables, such as comfort in conveying private information over the Internet. Many people are guarded about sharing genetic information, even with their relatives. 42 Discomfort in having such private information conveyed over the web could be a deterrent for some and may be an issue for web-based modalities that should be considered more thoroughly in future research.
Motivation to quit smoking also emerged as a strong predictor of logging on, even in this motivated sample. This supports a previous suggestion that smokers who seek genetic tests are "self-selected." Some may take genetic tests with specific intentions of using their result as a "motivational tool," possibly regardless of the result itself. 43 Alternatively, others may refuse uptake due to anticipated negative affect. 44 A strong tendency for people to self-select themselves in or out of testing on the basis of their beliefs about their anticipated response to the test result has been observed in the clinical literature. 45, 46 The suggestion also is supported by some psychological theories, particularly those based on subjective expected utility theory, 47, 48 which argue that outcome expectancies-defined as an individual's expectations about the outcomes or consequences of 
Note. An informed choice is one that is based on related knowledge, consistent with one's values, and put into action as a behavior. Participants were grouped as to whether they expressed adequate knowledge and whether their attitudes were concordant with their decision. Two categories were grouped as "informed" (adequate knowledge/positive attitude/tested; adequate knowledge/ negative attitude/not tested). All other categories were deemed to be "less informed." Table 4 Informed decision making: test uptake (N ϭ 58) 
Note. An informed choice is one that is based on related knowledge, consistent with one's values, and put into action as a behavior. Participants were grouped as to whether they expressed adequate knowledge and whether their attitudes were concordant with their decision. Two categories were grouped as "informed" (adequate knowledge/positive attitude/tested; adequate knowledge/ negative attitude/not tested). All other categories were deemed to be "less informed."
the behavior-are among the strongest predictors of intentions to engage in specific behaviors. Although this seems intuitively obvious, the possibility of self-selection is mentioned infrequently in current debates about genetic testing for common diseases or gene variants and may play an important role as genetic tests move into the broader public sphere.
For assessing the quality of the decisions achieved with the web modality, we used Michie and Marteau's conception of informed decisions as a metric. 33, 41 About half of the participants in this study made informed choices both to log on and to be tested. Although this is lower than would be desirable, proportionately it does not differ from decisions made in the presence of a trained health professional. 33 However, our results do suggest potential directions for future refinement of web-based modalities. The largest proportion of those whose attitudes and knowledge would have suggested they would have logged on but did not were emotionally closer to the lung cancer patient than those who had positive attitudes and did log on. This group's concerns, motives, and anticipated reactions to testing may mean they would have benefited from additional decision support via contact with a counselor or health care provider or different timing of the intervention as they may have been involved in the care of their relative. 49, 50 One of the potential advantages of a web-based protocol would be to offer services to those whose schedules (including their care-giving duties) do not enable them to attend group meetings or other programs. To this end, a web-based testing program could be used to triage individuals based on preference for testing and other behavioral assessments as a means for managing the limited resource of genetics-trained health professionals. These professionals could then focus their efforts on those who would most benefit from their services.
The other sizable group of the less-informed deciders included those who were disinclined toward testing based on attitudes and knowledge but logged on anyway. These individuals were older and more motivated to quit when compared with those who had negative attitudes and did not log on. It may be that older, more motivated smokers have turned to the current study as yet another attempt to find a magic bullet to motivate their cessation efforts. 51 This is despite the fact that the study was not framed as a cessation intervention and participants were told that they would not be expected to quit smoking if they participated. Thus, the novelty of genetic susceptibility testing may have drawn these individuals to the web to consider testing.
There were no significant differences distinguishing those who made more or less informed decisions about testing, though 20 participants who expressed negative attitudes toward testing were tested and this discordance might have downstream implications for how individuals respond to testing.
Study limitations
The study had several limitations. Our results must be interpreted while considering some caveats related to our recruitment methods. Our stringent and conservative eligibility criteria excluded those who were older and experiencing greater levels of depressive symptomatology. Those excluded due to their depressive symptoms (n ϭ 98) accounted for almost half of ineligible participants. Our exclusion of these individuals limits our ability to generalize the findings to smokers in general, many of whom express heightened depressive symptoms. 52, 53 However, it was prudent to exclude these individuals given our study's setting. With that said, levels of depressive symptoms among those who completed the baseline survey, including eligible and ineligible participants, were comparable with those found in many previous studies 17, 19 but lower than that found in others. 54, 55 Our study also does not provide a control or comparison group; we cannot know what rates of uptake or informed decision-making would have been had the participants been offered testing through a trained genetic counselor.
Our sample was similar to those of previous studies of lung cancer susceptibility feedback with regard to age, gender, and smoking status 16 -19,54,55 though as a group, they were slightly younger and more motivated to quit when compared with results found in previous studies. 16 -18,54,55 Our age cutoff of 55, significantly lower than the cutoff of 75 used in many of these studies, limited the mean age of the sample. Our rate of participation among racial or ethnic minority groups was lower than that found in previous studies. This is due to the demographics of those receiving care at our recruitment site, and not the web-based methodology, and as a result we cannot generalize to more diverse samples. We also are unable to address whether unmeasured variables, such as comfort in transmitting private information on the Internet or curiosity about the methodology, may have impacted log on rates. Finally, given the exploratory nature of the study, we were underpowered to detect some differences. Our findings should be viewed as preliminary and replicated in larger samples.
Conclusions
The results of the current study suggest that the use of Internet to offer genetic testing is a feasible modality that not only overcomes a number of logistical and service delivery challenges, but also may be appealing and support informed decision-making for a sizable sector of the public. However, not all would be well-served by this approach. Future research should build on these findings to refine decision-support approaches for different target audiences, contexts, and service triage. Such support could make better use of limited genetic services resources while facilitating better decision-making and appropriate use of genetic testing for common disease risk.
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